Fig. S1.
Gel electrophoresis (Agilent 4200 TapeStation) of plasma DNA library of mice from different genotype groups including wild-type (WT), Dnase1 deletion (Dnase1 -/-), Dnase1l3 deletion (Dnase1l3 -/-), Dnase1/Dnase1l3 double deletion (Dnase1 -/-/Dnase1l3 -/-) and Dnase1l3/ Cd40lg double deletion (Dnase1l3 -/-/Cd40lg -/-). Two illustrative cases are shown for each group.
Fig. S2.
Sequenced read coverage for plasma of gene-targeted mice of (A) Dnase1l3, (B) Dnase1 and (C) Cd40lg genes. The sequenced read coverage around the genes of interest is illustrated by the blue histogram for a WT mouse and red histogram for a targeted mouse, respectively.
Fig. S3.
Difference in the plasma DNA size profiles between wild-type and Dnase1l3 deletion mice in the range from (A) 0 to 600 bp on linear scale, (B) 0 to 600 bp on logarithmic scale and (C) 20 to 120 bp on linear scale. The black and red lines represent the average size profile of plasma DNA molecules originating from 9 wild-type mice (WT) and 13 mice with Dnase1l3 deletion (Dnasel3 -/-), respectively.
Fig. S4.
Proportion of short plasma DNA fragments among groups. The proportion of short DNA fragments was determined from the percentage of sequenced reads with a size smaller than 120 bp. Samples from 9 WT mice, 3 Dnase1 -/mice, 13 Dnase1l3 -/mice, 2 Dnase1 -/-/Dnase1l3 -/mice and 5 Dnasell3 -/-& Cd40lg -/mice were sequenced and each analyzed once. Each circle represents one mouse. Statistical difference in the percentage between WT mice and mice with Dnase1l3 deletion was calculated by using the Wilcoxon rank-sum test.
Fig. S5.
Relationship between (A) percentage of short DNA fragments (≤120 bp) and anti-dsDNA antibody level, (B) percentage of long DNA fragments (>250 bp) and anti-dsDNA antibody level.
Fig. S6.
Size analysis of plasma DNA fragments using third generation sequencing platform (Pacific Biosciences sequencing). Size distributions of plasma DNA fragments in the range from (A) 0 to 1,000 bp on linear scale and (B) 0 to 2,000 bp on logarithmic scale. The black, grey, red, blue and green lines represent the average size profile of plasma DNA molecules originating from 2 wildtype mice (WT), 2 mice with Dnase1 deletion (Dnase1 -/-), 2 mice with Dnase1l3 deletion (Dnase1l3 -/-), 2 mice with Dnasell3 and Dnase1 double deletion (Dnasell3 -/-& Dnase1 -/-), and 2 mice with Dnase1l3 and Cd40lg double deletion (Dnasell3 -/-& Cd40lg -/-), respectively. (C)
Fig. S7.
Percentages of plasma DNA fragments with top ranked motifs including (A) CCCA, (B) CCTG, (C) CCAG, (D) CCAA, (E) CCAT and (F) CCTC. Samples from 9 WT mice, 3 Dnase1 -/mice, 13 Dnase1l3 -/mice, 2 Dnase1 -/-/Dnase1l3 -/mice and 5 Dnasell3 -/-& Cd40lg -/mice were sequenced and each sample was analyzed once. Each circle represents one mouse. Statistical difference in the frequency between WT and Dnase1l3 -/mice was calculated using the Wilcoxon rank-sum test.
Fig. S8.
Difference in the proportion of fragments within 150 bp between maternal and fetal DNA in plasma of pregnant mice. The proportion of DNA fragments was determined from the percentage of sequenced reads with a size within 150 bp. The maternal DNA were deduced from DNA of B6 genetic background and the fetal DNA were deduced from BALB/c genetic background. Each circle represents one mouse. Statistical difference in the percentage between maternal and fetal DNA was calculated using the Wilcoxon signed-rank test.
Fig. S9.
Difference between maternal and fetal DNA size profiles. (A) Size distributions, (B) plot of cumulative size frequencies for maternal DNA (black), fetal DNA (red) and (C) the difference in cumulative frequencies, denoted as DS, between maternal and fetal DNA for a WT pregnant mouse (Mu45). (D) Size distributions, (E) plot of cumulative frequencies of plasma DNA size for maternal DNA (black), fetal DNA (red) and (F) the difference in cumulative frequencies, denoted as DS, between maternal and fetal DNA for a WT pregnant mouse (Mu46). (G) Size distributions, (H) plot of cumulative frequencies of plasma DNA size for maternal DNA (black), fetal DNA (red) and (I) the difference in cumulative frequencies, denoted as DS, between maternal and fetal DNA for a Dnase1l3 -/pregnant mouse (Mu48). (J) Size distributions, (K) plot of cumulative frequencies of plasma DNA size for maternal DNA (black), fetal DNA (red) and (L) the difference in cumulative frequencies, denoted as DS, between maternal and fetal DNA for a Dnase1l3 -/pregnant mouse (Mu49).
Fig. S10.
Maternal and fetal DNA size profiles of (A) wild-type pregnant mice carrying wild-type fetuses and (B) Dnase1l3 -/pregnant mice carrying Dnase1l3 -/fetuses. Both the mothers and fetuses were of B6 background. Solid black line represents data mainly from maternal DNA (i.e. DNA aligned to autosomes). Solid red line represents data from fetal DNA (i.e. DNA aligned to chromosome Y). Data of Fig. S10A were pooled from two pregnant mice. Data of Fig. S10B were pooled from three pregnant mice.
Fig. S11.
Proportion of (A) short and (B) long DNA fragments in plasma of nonpregnant and pregnant mice with Dnase1l3 deletion. The proportion of short DNA fragments was determined from the percentage of sequenced reads with a size smaller than 120 bp. The proportion of long DNA fragments was determined from the percentage of sequenced reads with a size greater than 250 bp. Samples from 9 nonpregnant mice and 7 pregnant mice with Dnase1l3 -/deletion were sequenced and each sample was analyzed once. Each circle represents one mouse. Statistical difference in the percentage between nonpregnant and pregnant mice was calculated using the Wilcoxon rank-sum test.
Fig. S12.
Percentage of fragments with top ranked motifs including (A) CCCA, (B) CCTG, (C) CCAG, (D) CCAA, (E) CCAT and (F) CCTC in plasma DNA of nonpregnant mice; maternal and fetal DNA fractions in plasma of pregnant mice with different Dnase1l3 genotypes. Each circle represents the data from one mouse. The genotypes of the nonpregnant mice as well as the fetal and maternal DNA subset of pregnant mice were annotated in the x-axis. The first two groups are nonpregnant WT and Dnase1l3 -/mice, respectively. For pregnant mice, the strains of the maternal and fetal DNA subset in plasma were also annotated as B6 and BALB/c genetic backgrounds. The motifs of fetal DNA sequences would theoretically affect the measurement of motifs in the shared sequences. Thus, the abundance of a motif from maternally-derived sequences was adjusted by the fetal DNA fraction. The maternal genotype labelled with '(adjusted)' suggested that the corresponding cumulative percentage of the selected motifs was adjusted by the fetal DNA fraction. Dnase1 -/-34716733 Mu3
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